Under favorable circumstances, a pulse-amplified cw dye laser can be used to excite three-photon resonant, four-photon transitions without significant power broadening. We have used this technique to make precise vacuum ultraviolet measurements, and to observe the cancellation of threephoton resonances due to third-harmonic generation at much lower number densities than has previously been possible. 
Decades after the advent of laser spectroscopy, the most precise measurements of vacuum ultraviolet (vuv) intervals are still, with only a few exceptions, those made by classical instruments such as monochromators. ' The principal obstacle to extending the precision of single-mode lasers to the far ultraviolet has been the fact that the wavelengths cannot be generated directly by narrow-band lasers, so transitions above 25 000 cm must be studied by nonlinear techniques. Spectroscopy involving two-photon absorption is a common technique, and, combined with frequency doubling, has pushed the limits of precise spectroscopy above 90000 cm '.
To go much farther into the ultraviolet requires higher-order nonlinear techniques: four-wave mixing or three-photon absorption. While both of these techniques are widely practiced, they have generally used broadband multimode pulsed lasers. Single-mode lasers have been used only a few times for spectroscopy using third-harmonic generation' and never, to our knowledge, have been used for three-photon spectroscopy.
We have studied three transitions in molecular hydrogen to test the feasibility of three-photon spectroscopy for precise measurements and to investigate the phenomenology of narrow-band three-photon transitions. This 
